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INDUCTANCE COIL PATH SUMMARY 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a Divisional application of U.S. 
patent application Ser . No. 15 / 335,033 , filed Oct. 26 , 2016 , 
which claims priority to Provisional U.S. Patent Application 
No. 62 / 246,861 , entitled INDUCTANCE COIL PATH , filed 
on Oct. 27 , 2015 , naming Oliver John RIDLER of Macqua 
rie University , Australia as an inventor , the entire contents of 
that application being incorporated herein by reference in its 
entirety . 

BACKGROUND 

[ 0002 ] Hearing loss , which may be due to many different 
causes , generally of two types : conductive and sen 
sorineural . Sensorineural hearing loss is due to the absence 
or destruction of the hair cells in the cochlea that transduce 
sound signals into nerve impulses . Various hearing prosthe 
ses are commercially available to provide individuals suf 
fering from sensorineural hearing loss with the ability to 
perceive sound . One example of a hearing prosthesis is a 
cochlear implant . 
[ 0003 ] Conductive hearing loss occurs when the normal 
mechanical pathways that provide sound to hair cells in the 
cochlea are impeded , for example , by damage to the ossicu 
lar chain or the ear canal . Individuals suffering from con 
ductive hearing loss may retain some form of residual 
hearing because the hair cells in the cochlea may remain 
undamaged . 
[ 0004 ] Individuals suffering from hearing loss typically 
receive an acoustic hearing aid . Conventional hearing aids 
rely on principles of air conduction to transmit acoustic 
signals to the cochlea . In particular , a hearing aid typically 
uses an arrangement positioned in the recipient's ear canal , 
or on the outer ear , to amplify a sound received by the outer 
ear of the recipient . This amplified sound reaches the 
cochlea , causing motion of the perilymph and stimulation of 
the auditory nerve . Cases of conductive hearing loss typi 
cally are treated by means of bone conduction hearing aids . 
In contrast to conventional hearing aids , these devices use a 
mechanical actuator that is coupled to the skull bone to apply 
the amplified sound . 
[ 0005 ] In contrast to hearing aids , which rely primarily on 
the principles of air conduction , certain types of hearing 
prostheses , commonly referred to as cochlear implants , 
convert a received sound into electrical stimulation . The 
electrical stimulation is applied to the cochlea , which results 
in the perception of the received sound . 
[ 0006 ] Many devices , such as medical devices that inter 
face with a recipient , have structural and / or functional 
features where there is utilitarian value in adjusting such 
features for an individual recipient . The process by which a 
device that interfaces with or otherwise is used by the 
recipient is tailored , or customized , or otherwise adjusted for 
the specific needs or specific wants or specific characteristics 
of the recipient is commonly referred to as fitting . One type 
of medical device where there is utilitarian value in fitting 
such to an individual recipient is the above - noted cochlear 
implant . That said , other types of medical devices , such as 
other types of hearing prostheses , exist where there is 
utilitarian value in fitting such to the recipient . 

[ 0007 ] In accordance with an exemplary embodiment , 
there is a coil , comprising a conductor including a first 
portion extending in a first level and a second portion 
extending in a second level , wherein the conductor includes 
a third portion located on a different level than that of the 
second portion , wherein an electrical path of the conductor 
is such that the second portion is located between the first 
portion and the third portion . 
[ 0008 ] In accordance with another exemplary embodi 
ment , there is an inductance communication coil , compris 
ing a conductor , and a substrate , wherein the conductor 
alternatingly cycles through the substrate . 
[ 0009 ] In accordance with another exemplary embodi 
ment , there is a communication coil , comprising a first layer 
including a first plurality of conductive turns , and a second 
layer including a second plurality of conductive turns sepa 
rated from the turns of the first layer by a distance , wherein 
a portion of a conductive path extends through the first 
plurality of conductive turns and the second plurality of 
conductive turns , the portion of the conductive path begin 
ning at an outside of a turn of the first plurality of conductive 
turns or the second plurality of conductive turns and ending 
at an inside turn of the first plurality of conductive turns or 
the second plurality of conductive turns . 
[ 0010 ] In according with another exemplary embodiment , 
there is an inductance transcutaneous communication coil , 
comprising a coiled conductor including at least three turns 
on a first tier and a plurality of turns on a second tier different 
from the first tier , wherein a maximum outer diameter of the 
outermost turn of the at least three turns is about 30 mm , and 
the coiled conductor is of a configuration where a bare 
winding thereof , when subjected to an electrical current 
having a frequency of 5 MHz and a current of lamp , is such 
that any electric field located at any location between the 
first tier and the second tier at the middle distance between 
the first tier and the second tier has a value of no more than 
about 4x105 V / m . 
[ 0011 ] In another embodiment , there is an inductance 
communication coil , comprising a coiled conductor includ 
ing at least three turns on a first layer and at least three turns 
on a second layer different from the first layer , wherein a 
maximum outer diameter of the outermost turn of the at least 
three turns in both the first layer and the second layer is 
about 30 mm , and the coiled conductor is of a configuration 
where a bare winding thereof , when subjected to an elec 
trical current having a frequency of 5 MHz , has a Q factor 
of at least 70 . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0012 ] Embodiments are described below with reference 
to the attached drawings , in which : 
[ 0013 ] FIG . 1A is a perspective view of an exemplary 
hearing prosthesis in which at least some of the teachings 
detailed herein are applicable ; 
[ 0014 ] FIG . 1B is a top view of an exemplary hearing 
prosthesis in which at least some of the teachings detailed 
herein are applicable ; 
[ 0015 ] FIG . 1C is a cross - sectional view of an exemplary 
hearing prosthesis in which at least some of the teachings 
detailed herein are applicable ; 



US 2021/0012945 A1 Jan. 14 , 2021 
2 

[ 0039 ] FIG . 13 presents a flowchart for an exemplary 
schematic according to an exemplary embodiment . 

[ 0016 ] FIG . 1D is a top view of an exemplary hearing 
prosthesis in which at least some of the teachings detailed 
herein are applicable ; 
[ 0017 ] FIG . 1E is a cross - sectional view of an exemplary 
hearing prosthesis in which at least some of the teachings 
detailed herein are applicable ; 
[ 0018 ] FIG . 2A is a functional block diagram of a pros 
thesis , in accordance with some embodiments ; 
[ 0019 ] FIG . 2B is an alternate functional block diagram of 
a prosthesis , in accordance with some embodiments ; 
[ 0020 ] FIG . 3A is a functional block diagram of a cochlear 
implant , in accordance with some embodiments ; 
[ 0021 ] FIG . 3B is an alternate functional block diagram of 
a cochlear implant , in accordance with some embodiments ; 
[ 0022 ] FIG . 3C is yet another alternate functional block 
diagram of a cochlear implant , in accordance with some 
embodiments ; 
[ 0023 ] FIG . 4A is a simplified schematic diagram of a 
transceiver unit of an external device in accordance with 
some embodiments ; 
[ 0024 ] FIG . 4B is a simplified schematic diagram of a 
transmitter unit of an external device in accordance with 
some embodiments ; 
[ 0025 ] FIG . 4C is a simplified schematic diagram of a 
stimulator / receiver unit including a data receiver of an 
implantable device in accordance with in accordance with 
some embodiments ; 
[ 0026 ] FIG . 4D is a simplified schematic diagram of a 
stimulator / receiver unit including a data transceiver of an 
implantable device in accordance with some embodiments ; 
[ 0027 ] FIG . 4E is a simplified schematic diagram of a 
stimulator / receiver unit including a data receiver and a 
communication component configured to vary the effective 
coil area of an implantable device in accordance with some 
embodiments ; 
[ 0028 ] FIG . 4F is a simplified schematic diagram of a 
stimulator / receiver unit including a data transceiver and a 
communication component configured to vary the effective 
coil area of an implantable device in accordance with some 
embodiments ; 
[ 0029 ] FIG . 5 is an exemplary conceptual schematic of a 
top view of an exemplary printed circuit board of an 
exemplary embodiment ; 
[ 0030 ] FIG . 6 is an exemplary cross - sectional view of the 
exemplary circuit board of FIG . 5 ; 
[ 0031 ] FIG . 7 depicts a detailed view of the exemplary 
cross - sectional view of FIG . 6 ; 
[ 0032 ] FIG . 8 depicts additional details of a conceptual 
exemplary cross - sectional view of FIG . 6 ; 
[ 0033 ] FIG . 9 depicts a detailed view of the exemplary 
cross - sectional view of another exemplary embodiment ; 
[ 0034 ] FIG . 10 presents a flowchart for an exemplary 
schematic according to an exemplary embodiment ; 
[ 0035 ] FIG . 11A depicts an exemplary graph presenting 
data according to an exemplary embodiment ; 
[ 0036 ] FIG . 11B depicts an exemplary graph presenting 
data according to an exemplary embodiment associated with 
FIG . 11A ; 
[ 0037 ] FIG . 12A depicts an exemplary graph presenting 
data according to an exemplary embodiment ; 
[ 0038 ] FIG . 12B depicts an exemplary graph presenting 
data according to an exemplary embodiment associated with 
FIG . 12A ; and 

DETAILED DESCRIPTION 
[ 0040 ] Exemplary embodiments will be described in terms 
of a cochlear implant . That said , it is noted that the teachings 
detailed herein and / or variations thereof can be utilized with 
other types of hearing prosthesis , such as by way of 
example , bone conduction devices , DACI / DACS / middle ear 
implants , etc. Still further , it is noted that the teachings 
detailed herein and / or variations thereof can be utilized with 
other types of prostheses , such as pacemakers , muscle 
stimulators , etc. In some instances , the teachings detailed 
herein and / or variations thereof are applicable to any type of 
implanted component ( herein referred to as a medical 
device ) having a coil that is implantable in a recipient . That 
said , the teachings detailed herein and variations thereof can 
also be applicable to non - medical device signal transfer , 
such as by way of example only and not by way of 
limitation , wireless power transfer between a charging sta 
tion and a consumer electronic device . Any application to 
which the teachings detailed herein can be applicable can be 
included in some embodiments . 
[ 0041 ] FIG . 1A is a perspective view of a cochlear 
implant , referred to as cochlear implant 100 , implanted in a 
recipient , to which some embodiments detailed herein and / 
or variations thereof are applicable . The cochlear implant 
100 is part of a system 10 that can include external com 
ponents in some embodiments , as will be detailed below . It 
is noted that the teachings detailed herein are applicable , in 
at least some embodiments , to partially implantable and / or 
totally implantable cochlear implants ( i.e. , with regard to the 
latter , such as those having an implanted microphone ) . It is 
further noted that the teachings detailed herein are also 
applicable to other stimulating devices that utilize an elec 
trical current beyond cochlear implants ( e.g. , auditory brain 
stimulators , pacemakers , etc. ) . Additionally , it is noted that 
the teachings detailed herein are also applicable to other 
types of hearing prostheses , such as , by way of example only 
and not by way of limitation , bone conduction devices , 
direct acoustic cochlear stimulators , middle ear implants , 
etc. Indeed , it is noted that the teachings detailed herein are 
also applicable to so - called hybrid devices . In an exemplary 
embodiment , these hybrid devices apply both electrical 
stimulation and acoustic stimulation to the recipient . Any 
type of hearing prostheses to which the teachings detailed 
herein and / or variations thereof that can have utility can be 
used in some embodiments of the teachings detailed herein . 
[ 0042 ] In view of the above , it is to be understood that at 
least some embodiments detailed herein and / or variations 
thereof are directed towards a body - worn sensory supple 
ment medical device ( e.g. , the hearing prosthesis of FIG . 1A , 
which supplements the hearing sense , even in instances 
where all natural hearing capabilities have been lost ) . It is 
noted that at least some exemplary embodiments of some 
sensory supplement medical devices are directed towards 
devices such as conventional hearing aids , which supple 
ment the hearing sense in instances where some natural 
hearing capabilities have been retained , and visual prosthe 
ses ( both those that are applicable to recipients having some 
natural vision capabilities remaining and to recipients hav 
ing no natural vision capabilities remaining ) . Accordingly , 
the teachings detailed herein are applicable to any type of 
sensory supplement medical device to which the teachings 
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detailed herein are enabled for use therein in a utilitarian 
manner . In this regard , the phrase sensory supplement medi 
cal device refers to any device that functions to provide 
sensation to a recipient irrespective of whether the appli 
cable natural sense is only partially impaired or completely 
impaired . 
[ 0043 ] The recipient has an outer ear 101 , a middle ear 
105 , and an inner ear 107. Components of outer ear 101 , 
middle ear 105 , and inner ear 107 are described below , 
followed by a description of cochlear implant 100 . 
[ 0044 ] In a fully functional ear , outer ear 101 comprises an 
auricle 110 and an ear canal 102. An acoustic pressure or 
sound wave 103 is collected by auricle 110 and channeled 
into and through ear canal 102. Disposed across the distal 
end of ear channel 102 is a tympanic membrane 104 which 
vibrates in response to sound wave 103. This vibration is 
coupled to oval window or fenestra ovalis 112 through three 
bones of middle ear 105 , collectively referred to as the 
ossicles 106 and comprising the malleus 108 , the incus 109 , 
and the stapes 111. Bones 108 , 109 , and 111 of middle ear 
105 serve to filter and amplify sound wave 103 , causing oval 
window 112 to articulate , or vibrate in response to vibration 
of tympanic membrane 104. This vibration sets up waves of 
fluid motion of the perilymph within cochlea 140. Such fluid 
motion , in turn , activates tiny hair cells ( not shown ) inside 
of cochlea 140. Activation of the hair cells causes appro 
priate nerve impulses to be generated and transferred 
through the spiral ganglion cells ( not shown ) and auditory 
nerve 114 to the brain ( also not shown ) where they are 
perceived as sound . 
[ 0045 ] As shown , cochlear implant 100 comprises one or 
more components which are temporarily or permanently 
implanted in the recipient . Cochlear implant 100 is shown in 
FIG . 1A with an external device 142 , that is part of system 
10 ( along with cochlear implant 100 ) , which , as described 
below , is configured to provide power to the cochlear 
implant , and where the implanted cochlear implant includes 
a battery , that is recharged by the power provided from the 
external device 142 . 

[ 0046 ] In the illustrative arrangement of FIG . 1A , external 
device 142 can comprise a power source ( not shown ) 
disposed in a Behind - The - Ear ( BTE ) unit 126. External 
device 142 also includes components of a transcutaneous 
energy transfer link , referred to as an external energy trans 
fer assembly . The transcutaneous energy transfer link is used 
to transfer power and / or data to cochlear implant 100 ( where 
the data can be used to evoke a hearing percept even in 
" totally implantable ” hearing prostheses , in some instances , 
there is utilitarian value in using an external microphone ) . In 
the illustrative embodiments of FIG . 1A , the external energy 
transfer assembly comprises an external coil 130 that forms 
part of an inductive radio frequency ( RF ) communication 
link . External coil 130 can be a wire antenna coil comprised 
of multiple turns of electrically insulated single - strand or 
multi - strand platinum or gold wire . In an exemplary 
embodiment the external coil 130 can be a PCB based coil 
where the windings are copper traces formed on the PCB , as 
will be described in greater detail below . 
[ 0047 ] External device 142 also includes a magnet ( not 
shown ) positioned within the turns of wire of external coil 
130. It should be appreciated that the external device shown 
in FIG . 1A is merely illustrative , and other external devices 
may be used with embodiments of the present invention . 

[ 0048 ] Cochlear implant 100 comprises an internal energy 
transfer assembly 132 which can be positioned in a recess of 
the temporal bone adjacent auricle 110 of the recipient . As 
detailed below , internal energy transfer assembly 132 is a 
component of the transcutaneous energy transfer link and 
receives power and / or data from external device 142. In the 
illustrative embodiment , the energy transfer link comprises 
an inductive RF link , and internal energy transfer assembly 
132 comprises an internal coil assembly 136. Internal coil 
assembly 136 typically includes a wire antenna coil com 
prised of multiple turns of electrically insulated single 
strand or multi - strand platinum or gold wire , as will be 
described in greater detail below . 
[ 0049 ] It is noted that in at least some exemplary embodi 
ments , the internal coil assembly 136 is also a PCB based 
coil , while in other embodiments the internal coil assembly 
is not PCB based / it is not a PCB based coil . Thus , in an 
exemplary embodiment , there is a prostheses that includes 
an external component and an implantable component , 
wherein the two components are in transcutaneous signal 
communication with one another ( e.g. , RF signal commu 
nication , such as by way of example only and not by way of 
limitation , the communication that exists with respect to the 
cochlear implant detailed above and below ) , wherein the 
external component includes a PCB based coil according to 
the teachings detailed herein and / or variations thereof , and 
the implantable component includes a non - PCB based coil , 
which coils are utilized for the transcutaneous communica 
tion . It is also noted that in an exemplary embodiment , the 
coil of the external component is a two or more layer 
component , concomitant with the teachings as will be pro 
vided in greater detail below , while the coil of the implant 
able component that is in signal communication with the coil 
of the external component is a single layer coil where the 
loops of the coil are on one layer and on no other layer ( i.e. , 
all are on the same layer ) . In an exemplary embodiment , the 
coil of the external component corresponds to any of the 
teachings detailed herein , while the coil of the implantable 
component in signal communication with the coil of the 
external component is a coil made of a wire ( as opposed to 
a printed conductor , etc. ) having a round or rectangular 
cross - section ( normal to the longitudinal axis of the wire ) , 
where the wire spirals inward no more two times , no more 
than three times or no more than four times / has no more than 
two , no more than three or no more than four tracks / turns . 
In an exemplary embodiment , the coil of the implantable 
component in signal communication with the external com 
ponent has a constant cross - sectional shape and / or has a 
constant width . In this regard , in an exemplary embodiment , 
the coil of the external component is of a different configu 
ration than the coil of the implantable component . 
[ 0050 ] Cochlear implant 100 further comprises a main 
implantable component 120 and an elongate electrode 
assembly 118. Collectively , the coil assembly 136 , the main 
implantable component 120 , and the electrode assembly 118 
correspond to the implantable component of the system 10 . 
[ 0051 ] In some embodiments , internal energy transfer 
assembly 132 and main implantable component 120 are 
hermetically sealed within a biocompatible housing . In some 
embodiments , main implantable component 120 includes an 
implantable microphone assembly ( not shown ) and a sound 
processing unit ( not shown ) to convert the sound signals 
received by the implantable microphone or via internal 
energy transfer assembly 132 to data signals . That said , in 
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some alternative embodiments , the implantable microphone 
assembly can be located in a separate implantable compo 
nent ( e.g. , that has its own housing assembly , etc. ) that is in 
signal communication with the main implantable component 
120 ( e.g. , via leads or the like between the separate implant 
able component and the main implantable component 120 ) . 
In at least some embodiments , the teachings detailed herein 
and / or variations thereof can be utilized with any type of 
implantable microphone arrangement . 
[ 0052 ] Main implantable component 120 further includes 
a stimulator unit ( also not shown in FIG . 1A ) which gen 
erates electrical stimulation signals based on the data sig 
nals . The electrical stimulation signals are delivered to the 
recipient via elongate electrode assembly 118 . 
[ 0053 ] Elongate electrode assembly 118 has a proximal 
end connected to main implantable component 120 , and a 
distal end implanted in cochlea 140. Electrode assembly 118 
extends from main implantable component 120 to cochlea 
140 through mastoid bone 119. In some embodiments elec 
trode assembly 118 may be implanted at least in basal region 
116 , and sometimes further . For example , electrode assem 
bly 118 may extend towards the apical end of cochlea 140 , 
referred to as cochlea apex 134. In certain circumstances , 
electrode assembly 118 may be inserted into cochlea 140 via 
a cochleostomy 122. In other circumstances , a cochleostomy 
may be formed through round window 121 , oval window 
112 , the promontory 123 , or through an apical turn 147 of 
cochlea 140 . 
[ 0054 ] Electrode assembly 118 comprises a longitudinally 
aligned and distally extending array 146 of electrodes 148 , 
disposed along a length thereof . As noted , a stimulator unit 
generates stimulation signals which are applied by elec 
trodes 148 to cochlea 140 , thereby stimulating auditory 
nerve 114 . 
[ 0055 ] FIG . 1B presents some additional details of the 
external component 142. As can be seen , external compo 
nent 142 includes a BTE device 126 which is connected via 
cable 172 to an exemplary inductive communication com 
ponent 170 including an external inductance coil 174 ( the 
external coil of FIG . 1A ) . As illustrated , an external com 
ponent 142 of a cochlear implant prosthesis comprises a 
headpiece 178 that includes the coil 174 and a magnet 176 , 
which magnet interacts with the implanted magnet of the 
implantable component ( more on this below ) to hold the 
headpiece 178 against the skin of the recipient . In an 
exemplary embodiment , the external component 142 is 
configured to transmit magnetic data and / or power transcu 
taneously via external inductive communication component 
170 to an implantable component including an inductance 
coil . Inductive communication component 170 is electrically 
coupled to behind - the - ear ( BTE ) device 126 via cable 172 . 
BTE device 126 may include , for example , at least some of 
the components of the external devices / components 
described below . 
[ 0056 ] While the teachings detailed herein are often pre 
sented with regard to the external component in general , and 
the external inductive coil in particular , in at least some 
embodiments , the teachings detailed herein are also appli 
cable to the implantable component , at least unless other 
wise specified . 
[ 0057 ] FIG . 1C is a quasi - functional depiction of a portion 
of a cross section of the external inductive communication 
component 170. Specifically , FIG . 1C presents a printed 
circuit board ( PCB ) 150 including traces entailing turns 1-11 

of coil 174. In this regard , PCB 150 is " embedded ” or 
otherwise enclosed in the headpiece 178 , and the PCB 150 
is in communication with the BTE deice 126 via cable 172 . 
It is noted that layers of the PCB are not shown for clarity . 
It is further noted that unless otherwise specified , the teach 
ings detailed herein are also applicable to non - PCB imple 
mentations . In this regard , PCB based implementations are 
simply presented as but one example of a way to implement . 
[ 0058 ] FIG . 1D depicts an exemplary high - level diagram 
of the implantable component ( sometimes referred to as the 
cochlear implant ) 100 of the system 10 , looking downward 
from outside the skull towards the skull . As can be seen , 
implantable component 100 includes a magnet 160 that is 
surrounded by an implantable inductance coil 137 that is in 
two - way communication ( although in other embodiments , 
the communication is one - way ) with a stimulator unit 122 , 
which in turn is in communication with the electrode assem 
bly 118. The coil 137 is presented in a conceptual manner , 
and some specific details of the coil 137 will described 
below . The magnet 160 interacts with magnet 176 to retain 
the headpiece 178 against the skin of the recipient so that 
transcutaneous inductance communication can take place 
between the two components via inductance communication 
between coil 174 and coil 137. As noted above , any disclo 
sure herein regarding the features of the external inductance 
coil are also applicable to the implanted inductance coil 
unless otherwise specified . Corollary to this is that any 
disclosure herein regarding the features of the implanted 
inductance coil is also applicable to the external inductance 
coil unless otherwise specified . 
[ 0059 ] In an exemplary embodiment of the embodiment of 
FIG . ID , components are encapsulated in an elastomeric 
material 199 . 
[ 0060 ] It is noted that magnet 160 is presented in a 
conceptual manner . In this regard , it is noted that in at least 
some embodiments , the magnet apparatus 160 is an assem 
bly that includes a magnet surrounded by a biocompatible 
coating . Still further , in an exemplary embodiment , magnet 
apparatus 160 is an assembly where the magnet is located 
within a container having interior dimensions generally 
corresponding to the exterior dimensions of the magnet . This 
container can be hermetically sealed , thus isolating the 
magnet in the container from body fluids of the recipient that 
penetrate the housing ( the same principle of operation 
occurs with respect to the aforementioned coated magnet ) . 
[ 0061 ] With reference now to FIG . 1E , it can be seen that 
the coil 137 is a multi - layered coil , with two sets of turns on 
two different layers , one of which is located above the other . 
Additional details of this will be described below . It is noted 
that the outlines of the housing made from elastomeric 
material 199 are presented in dashed line format for ease of 
discussion . In an exemplary embodiment , silicone or some 
other elastomeric material fills the interior within the dashed 
line , other than the other components of the implantable 
device ( e.g. , magnet , stimulator , etc. ) . That said , in an 
alternative embodiment , silicone or some other elastomeric 
material substantially fills the interior within the dashed 
lines other than the components of the implantable device 
( e.g. , there can be pockets within the dashed line in which 
no components and no silicone is located ) . 
[ 0062 ] It is noted that FIGS . 1B , 1C , 1D , and IE are 
conceptual figures , presented for purposes of discussion . 
Commercial embodiments corresponding to these FIGs . can 
be different from that depicted in the figures . 
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[ 0063 ] It is further noted that any disclosure of features 
associated with the external coil / external inductance com 
munication component corresponds to a disclosure appli 
cable to the implantable coil / implanted inductance commu 
nication component , and visa - versa . 
[ 0064 ] Additional details of the plates , magnets , and hous 
ing made of elastomeric material will be described in greater 
detail below . First , however , additional functional details of 
various embodiments of the system 10 will now be 
described . 
[ 0065 ] FIG . 2A is a functional block diagram of a pros 
thesis 200A corresponding to a cochlear implant in accor 
dance with embodiments of the present invention . Prosthesis 
200A comprises an implantable component 244 configured 
to be implanted beneath a recipient's skin or other tissue 250 
and an external device 204. For example , implantable com 
ponent 244 may be implantable component 100 of FIG . 1A , 
and the external device may be the external device 142 of 
FIG . 1A . Similar to the embodiments described above with 
reference to FIG . 1A , implantable component 244 comprises 
a transceiver unit 208 which receives data and power from 
external device 204. External device 204 transmits power 
and data 220 via transceiver unit 206 to transceiver unit 208 
via a magnetic induction data link 220. As used herein , the 
term receiver refers to any device or component configured 
to receive power and / or data such as the receiving portion of 
a transceiver or a separate component for receiving . The 
details of transmission of power and data to transceiver unit 
208 are provided below . With regard to transceivers , it is 
noted at this time that while embodiments may utilize 
transceivers , separate receivers and / or transmitters may be 
utilized as appropriate . This will be apparent in view of the 
description below . 
[ 0066 ] Implantable component 244 may comprise a power 
storage element 212 and a functional component 214. Power 
storage element 212 is configured to store power received by 
transceiver unit 208 , and to distribute power , as needed , to 
the elements of implantable component 244. Power storage 
element 212 may comprise , for example , a rechargeable 
battery 212. An example of a functional component may be 
a stimulator unit 120 as shown in FIG . 1B . 
[ 0067 ] In certain embodiments , implantable component 
244 may comprise a single unit having all components of the 
implantable component 244 disposed in a common housing . 
In other embodiments , implantable component 244 com 
prises a combination of several separate units communicat 
ing via wire or wireless connections . For example , power 
storage element 212 may be a separate unit enclosed in a 
hermetically sealed housing . The implantable magnet appa 
ratus and plates associated therewith may be attached to or 
otherwise be a part of any of these units , and more than one 
of these units can include the magnet apparatus and plates 
according to the teachings detailed herein and / or variations 
thereof . 
[ 0068 ] In the embodiment depicted in FIG . 2A , external 
device 204 includes a data processor 210 that receives data 
from data input unit 211 and processes the received data . The 
processed data from data processor 210 is transmitted by 
transceiver unit 206 to transceiver unit 208. In an exemplary 
embodiment , data processor 210 may be a sound processor , 
such as the sound processor of FIG . 1A for the cochlear 
implant thereof , and data input unit 211 may be a micro 
phone of the external device . 

[ 0069 ] FIG . 2B presents an alternate embodiment of the 
prosthesis 200A of FIG . 2A , identified in FIG . 2B as 
prosthesis 200B . As may be seen from comparing FIG . 2A 
to FIG . 2B , the data processor can be located in the external 
device 204 or can be located in the implantable component 
244. In some embodiments , both the external device 204 and 
the implantable component 244 can include a data processor . 
[ 0070 ] As shown in FIGS . 2A and 2B , external device 204 
can include a power source 213. Power from power source 
213 can be transmitted by transceiver unit 206 to transceiver 
unit 208 to provide power to the implantable component 
244 , as will be described in more detail below . 
[ 0071 ] While not shown in FIGS . 2A and 2B , external 
device 204 and / or implantable component 244 include 
respective inductive communication components . These 
inductive communication components can be connected to 
transceiver unit 206 and transceiver unit 208 , permitting 
power and data 220 to be transferred between the two units 
via magnetic induction . 
[ 0072 ] As used herein , an inductive communication com 
ponent includes both standard induction coils and inductive 
communication components configured to vary their effec 
tive coil areas . 
[ 0073 ] As noted above , prosthesis 200A of FIG . 2A may 
be a cochlear implant . In this regard , FIG . 3A provides 
additional details of an embodiment of FIG . 2A where 
prosthesis 200A is a cochlear implant . Specifically , FIG . 3A 
is a functional block diagram of a system 300A in accor 
dance with embodiments . 
[ 0074 ] It is noted that the components detailed in FIGS . 
2A and 2B may be identical to the components detailed in 
FIG . 3A , and the components of 3A may be used in the 
embodiments depicted in FIGS . 2A and 2B . 
[ 0075 ] System 300A comprises an implantable component 
344A ( e.g. , implantable component 100 of FIG . 1 ) config 
ured to be implanted beneath a recipient's skin or other 
tissue 250 , and an external device 304A . External device 
304A may be an external component such as external 
component 142 of FIG . 1 . 
[ 0076 ] Similar to the embodiments described above with 
reference to FIGS . 2A and 2B , implantable component 344A 
comprises a transceiver unit 208 ( which may be the same 
transceiver unit used in FIGS . 2A and 2B ) which receives 
data and power from external device 304A . External device 
304A transmits data and / or power 320 to transceiver unit 
208 via a magnetic induction data link . This can be done 
while charging module 202 . 
[ 0077 ] Implantable component 344A also comprises a 
power storage element 212 , electronics module 322 ( which 
may include components such as sound processor 126 
and / or may include a stimulator unit 322 corresponding to 
stimulator unit 122 of FIG . 1B ) and an electrode assembly 
348 ( which may include an array of electrode contacts 148 
of FIG . 1A ) . Power storage element 212 is configured to 
store power received by transceiver unit 208 , and to distrib 
ute power , as needed , to the elements of implantable com 
ponent 344A . 
[ 0078 ] As shown , electronics module 322 includes a 
stimulator unit 332. Electronics module 322 can also include 
one or more other functional components used to generate or 
control delivery of electrical stimulation signals 315 to the 
recipient . As described above with respect to FIG . 1A , 
electrode assembly 348 is inserted into the recipient's 



US 2021/0012945 A1 Jan. 14 , 2021 
6 

cochlea and is configured to deliver electrical stimulation 
signals 315 generated by stimulator unit 332 to the cochlea . 
[ 0079 ] In the embodiment depicted in FIG . 3A , the exter 
nal device 304A includes a sound processor 310 configured 
to convert sound signals received from sound input unit 311 
( e.g. , a microphone , an electrical input for an FM hearing 
system , etc. ) into data signals . In an exemplary embodiment , 
the sound processor 310 corresponds to data processor 210 
of FIG . 2A . 
[ 0080 ] FIG . 3B presents an alternate embodiment of a 
system 300B . The elements of system 300B correspond to 
the elements of system 300A except that external device 
304B does not include sound processor 310. Instead , the 
implantable component 344B includes a sound processor 
324 , which may correspond to sound processor 310 of FIG . 
3A . 
[ 0081 ] As will be described in more detail below , while 
not shown in the figures , external device 304A / 304B and / or 
implantable component 344A / 344B include respective 
inductive communication components . 
[ 0082 ] FIGS . 3A and 3B illustrate that external device 
304A / 304B can include a power source 213 , which may be 
the same as power source 213 depicted in FIG . 2A . Power 
from power source 213 can be transmitted by transceiver 
unit 306 to transceiver unit 308 to provide power to the 
implantable component 344A / 344B , as will be detailed 
below . FIGS . 3A and 3B further detail that the implantable 
component 344A / 344B can include a power storage element 
212 that stores power received by the implantable compo 
nent 344 from power source 213. Power storage element 212 
may be the same as power storage element 212 of FIG . 2A . 
[ 0083 ] In contrast to the embodiments of FIGS . 3A and 
3B , as depicted in FIG . 3C , an embodiment of a system 
300C includes an implantable component 344C that does not 
include a power storage element 212. In the embodiment of 
FIG.3C , sufficient power is supplied by external device 
304A / 304B in real time to power implantable component 
344C without storing power in a power storage element . In 
FIG . 3C , all of the elements are the same as FIG . 3A except 
for the absence of power storage element 212 . 
[ 0084 ] Some of the components of FIGS . 3A - 3C will now 
be described in greater detail . 
[ 0085 ) FIG . 4A is a simplified schematic diagram of a 
transceiver unit 406A in accordance with an embodiment . 
An exemplary transceiver unit 406A may correspond to 
transceiver unit 206 of FIGS . 2A - 3C . As shown , transceiver 
unit 406A includes a power transmitter 412 a , a data 
transceiver 414A and an inductive communication compo 
nent 416 . 
[ 008 ] In an exemplary embodiment , as will be described 
in more detail below , inductive communication component 
416 comprises one or more wire antenna coils ( depending on 
the embodiment ) comprised of multiple turns of electrically 
insulated single - strand or multi - strand platinum or gold wire 
( thus corresponding to coil 137 of FIG . 1B ) . Power trans 
mitter 412A comprises circuit components that inductively 
transmit power from a power source , such as power source 
213 , via an inductive communication component 416 to 
implantable component 344A / B / C ( FIGS . 3A - 3C ) . Data 
transceiver 414A comprises circuit components that coop 
erate to output data for transmission to implantable compo 
nent 344A / B / C ( FIGS . 3A - 3C ) . Transceiver unit 406A can 
receive inductively transmitted data from one or more other 

components of system 300A / B / C , such as telemetry or the 
like from implantable component 344A ( FIG . 3A ) . 
[ 0087 ] Transceiver unit 406A can be included in a device 
that includes any number of components which transmit data 
to implantable component 334A / B / C . For example , the 
transceiver unit 406A may be included in a behind - the - ear 
( BTE ) device having one or more of a microphone or sound 
processor therein , an in - the - ear device , etc. 
[ 0088 ] FIG . 4B depicts a transmitter unit 406B , which is 
identical to transceiver unit 406A , except that it includes a 
power transmitter 412B and a data transmitter 414B . 
[ 0089 ] It is noted that for ease of description , power 
transmitter 412A and data transceiver 414A / data transmitter 
414B are shown separate . However , it should be appreciated 
that in certain embodiments , at least some of the components 
of the two devices may be combined into a single device . 
[ 0090 ] FIG . 4C is a simplified schematic diagram of one 
embodiment of an implantable component 444A that corre 
sponds to implantable component 344A of FIG . 3A , except 
that transceiver unit 208 is a receiver unit . In this regard , 
implantable component 444A comprises a receiver unit 
408A , a power storage element , shown as rechargeable 
battery 446 , and electronics module 322 , corresponding to 
electronics module 322 of FIG . 3A . Receiver unit 408A 
includes an inductance coil 442 connected to receiver 441 . 
Receiver 441 comprises circuit components which receive 
via an inductive communication component corresponding 
to an inductance coil 442 inductively transmitted data and 
power from other components of system 300A / B / C , such as 
from external device 304A / B . The components for receiving 
data and power are shown in FIG . 4C as data receiver 447 
and power receiver 449. For ease of description , data 
receiver 447 and power receiver 449 are shown separate . 
However , it should be appreciated that in certain embodi 
ments , at least some of the components of these receivers 
may be combined into one component . 
[ 0091 ] In the illustrative embodiments , receiver unit 408A 
and transceiver unit 406A ( or transmitter unit 406B ) estab 
lish a transcutaneous communication link over which data 
and power is transferred from transceiver unit 406A ( or 
transmitter unit 406B ) , to implantable component 444A . As 
shown , the transcutaneous communication link comprises a 
magnetic induction link formed by an inductance commu 
nication component system that includes inductive commu 
nication component 416 and coil 442 . 
[ 0092 ] The transcutaneous communication link estab 
lished by receiver unit 408A and transceiver unit 406A ( or 
whatever other viable component can so establish such a 
link ) , in an exemplary embodiment , may use time interleav 
ing of power and data on a single radio frequency ( RF ) 
channel or band to transmit the power and data to implant 
able component 444A . A method of time interleaving power 
according to an exemplary embodiment uses successive time 
frames , each having a time length and each divided into two 
or more time slots . Within each frame , one or more time 
slots are allocated to power , while one or more time slots are 
allocated to data . In an exemplary embodiment , the data 
modulates the RF carrier or signal containing power . In an 
exemplary embodiment , transceiver unit 406A and transmit 
ter unit 406B are configured to transmit data and power , 
respectively , to an implantable component , such as implant 
able component 344A , within their allocated time slots 
within each frame . 
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[ 0093 ] The power received by receiver unit 408A can be 
provided to rechargeable battery 446 for storage . The power 
received by receiver unit 408A can also be provided for 
distribution , as desired , to elements of implantable compo 
nent 444A . As shown , electronics module 322 includes 
stimulator unit 332 , which in an exemplary embodiment 
corresponds to stimulator unit 322 of FIGS . 3A - 3C , and can 
also include one or more other functional components used 
to generate or control delivery of electrical stimulation 
signals to the recipient . 
[ 0094 ) In an embodiment , implantable component 444A 
comprises a receiver unit 408A , rechargeable battery 446 
and electronics module 322 integrated in a single implant 
able housing , referred to as stimulator / receiver unit 406A . It 
would be appreciated that in alternative embodiments , 
implantable component 344 may comprise a combination of 
several separate units communicating via wire or wireless 
connections . 
[ 0095 ] FIG . 4D is a simplified schematic diagram of an 
alternate embodiment of an implantable component 444B . 
Implantable component 444B is identical to implantable 
component 444A of FIG . 4C , except that instead of receiver 
unit 408A , it includes transceiver unit 408B . Transceiver 
unit 408B includes transceiver 445 ( as opposed to receiver 
441 in FIG . 4C ) . Transceiver unit 445 includes data trans 
ceiver 451 ( as opposed to data receiver 447 in FIG . 4C ) . 
[ 0096 ] FIGS . 4E and 4F depict alternate embodiments of 
the implantable components 444A and 444B depicted in 
FIGS . 4C and 4D , respectively . In FIGS . 4E and 4F , instead 
of coil 442 , implantable components 444C and 444D ( FIGS . 
4E and 4F , respectively ) include inductive communication 
component 443. Inductive communication component 443 is 
configured to vary the effective coil area of the component , 
and may be used in cochlear implants where the exterior 
device 304A / B does not include a communication compo 
nent configured to vary the effective coil area ( i.e. , the 
exterior device utilizes a standard inductance coil ) . In other 
respects , the implantable components 444C and 444D are 
substantially the same as implantable components 444A and 
444B . Note that in the embodiments depicted in FIGS . 4E 
and 4F , the implantable components 444C and 444D are 
depicted as including a sound processor 342. In other 
embodiments , the implantable components 444C and 444D 
may not include a sound processor 342 . 
[ 0097 ] FIG . 5 depicts an exemplary embodiment of 
printed circuit board ( PCB ) 1550 corresponding to a printed 
circuit board of an external inductance communication com 
ponent corresponding with respect to functionality thereof to 
external inductance communication component 170 of FIG . 
1B presented above . It is briefly noted that while the 
embodiments detailed herein are presented in terms of a 
PCB , alternative embodiments can be implemented in a 
non - PCB based device . Any arrangement that can enable the 
teachings detailed herein and / or variations thereof to be 
practiced can utilize in at least some embodiments . It is 
further noted that while the embodiments depicted herein are 
typically presented with reference to an inductance coil , the 
coils disclosed herein and / or variations thereof can be uti 
lized in non - inductance communication scenarios . Any uti 
lization of the teachings detailed herein that can have 
utilitarian value is encompassed within some embodiments . 
[ 0098 ] As can be seen , the embodiment of FIG . 5 includes 
a coil 1574 comprising a conductor that includes a plurality 
of turns . In FIG . 5 , which depicts a top of the PCB , there are 

six ( 6 ) turns , as can be seen . This is as opposed to the bottom 
of the PCB ( the opposite side from that shown in FIG . 5 ) , 
which includes five turns , as will be described in greater 
detail below . 
[ 0099 ] More generally , it is noted that the embodiment of 
FIG . 5 includes five ( 5 ) turns on both the top and bottom , and 
an additional sixth turn on the top ( or on the bottom in some 
alternate embodiments ) . As used herein , a turn entails a 
portion of the conductor that subtends an angle of about 
360 ° . A beginning of a turn can be considered to begin 
anywhere , although in the exemplary embodiments detailed 
herein the turns will be described as beginning at the 
location closest to the connection interface 1590. With 
respect to the drawling of FIG . 5 , each turn begins at about 
the 6 o'clock position . In other embodiments , the turns can 
be considered to begin elsewhere . 
[ 0100 ] As noted above , the coil 1574 is implemented on a 
PCB . That is , in an exemplary embodiment , the coils are 
PCB based coils . Accordingly , in an exemplary embodi 
ment , the coils can correspond to PCB traces / conductive 
traces . 

[ 0101 ] In the embodiment depicted in FIG . 5 , the layers on 
which the windings are located are alternated between PCB 
layers with respect to the location of the conductor as the 
conductor extends from the inside diameter thereof to the 
outside diameter thereof , and as the conductor extends from 
the outside diameter thereof to the inside diameter thereof . 
More specifically , FIG . 5 depicts turns 1 , 2 , 5 , 6 , 9 and 10 , 
which connect via vias 1523 ( where the last two groups of 
digits correspond to the turns connected by the via here , 
turn 2 to turn 3 ) , 1545 , 1567 and 1589 and 151011 to turns 
located on the opposite side of the PCB . In this regard , FIG . 
6 depicts a cross - sectional view taken at line 6-6 of FIG . 5 , 
which shows the aforementioned turns , along with turns 3 , 
4 , 7 , 8 , and 11. As can be seen , turns 1 , 2 , 5 , 6 , 9 , and 10 are 
located on one side of the substrate 1652 , and are centered 
about axis 1699 , while turns 3 , 4 , 7 , 8 , and 11 are located on 
an opposite side of the of the substrate 1652 , which turns can 
also be centered around axis 1699. As can be seen , there is 
one ( 1 ) less turn on the bottom of the substrate 1652 than on 
the top of the substrate 1652. That said , in an alternative 
embodiment , the number of turns can be the same on both 
sides of the substrate 1652. Still further , in an alternative 
embodiment , the number of turns on the top of the substrate 
1652 can be less than the number of turns on the bottom of 
the substrate 1652. Any arrangement of the number of turns 
that can enable the teachings detailed herein and / or varia 
tions thereof can be utilized in at least some exemplary 
embodiments . 
[ 0102 ] As noted above , FIG . 6 depicts a cross - sectional 
view of the PCB 1550. As can be seen , respective turns on 
respective layers are aligned with one another and have the 
same widths ( e.g. , turn 6 is the same width as turn 7 , turn 4 
has the same width as turn 5 , etc. ) . Also , as can be seen , the 
turns are concentric with one another ( which results from the 
fact that they are aligned with one another — in some 
embodiments , the turns are concentric but not aligned with 
one another ) . 
[ 0103 ] It is noted that while the embodiments detailed 
herein are presented in terms of having six turns on one side 
and five turns on the other , in some alternate embodiments , 
more or fewer turns can be utilized on one or both sides . Any 
number of turns that can have utilitarian value with respect 
to the teachings detailed herein can be utilized in at least 
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some exemplary embodiments . Indeed , in an exemplary 
embodiment , a single turn can be utilized ( which includes a 
single turn on each side of the substrate 1652 ) . Still further , 
in some alternate embodiments , a third and / or a fourth 
and / or a fifth and / or a sixth or more layers of conductor 
componentry are utilized in some exemplary embodiments 
of an inductive communication component utilizing at least 
some of the teachings detailed herein . Note further that there 
can be , in some embodiments , layers of substrate outside the 
layers of windings ( e.g. , with respect to FIG . 1C , above turns 
7 , 8 , 9 , 10 , 11 , and below turns 6 , 5 , 4 , 3 , 2 , 1 ) . That is , in 
some embodiments , the windings may not be on the outer 
layers . 
[ 0104 ] Axis 1699 constitutes the axis of rotation of the 
turns and / or the longitudinal axis of the PCB 1550 / center of 
the PCB 1550 . 
[ 0105 ] A conductive path extending from the inner diam 
eter ( D161 ) of the conductor 1574 to the outer diameter of 
the conductor 1572 ( D160 ) extends as follows in an exem 
plary embodiment : from a source or sink to turn 1 , then on 
the same level / tier to turn 2 , and then through substrate 1652 
to turn 3 , and then on the same level / tier to turn 4 , and then 
through substrate 1652 to turn 5 , and then on the same 
level / tier to turn 6 , and then through substrate 1652 to turn 
7 , and then on the same level / tier to turn 8 , and then through 
substrate 1652 to turn 9 and then on the same level / tier to 
turn 10 and then through substrate 1652 to turn 11 and then 
to a sink or source . Thus , the resulting conductive path is in 
the form of a weave , as is presented conceptually by the path 
1710 presented in FIG . 7. Thus , in an exemplary embodi 
ment , there is a conductor that is configured such that an 
electrical path extends through a first turn ( turn 2 with 
reference to FIG . 7 ) on one side of the substrate and then 
through a second and third turn ( turns 3 and 4 with reference 
to FIG . 7 ) on an opposite side of the substrate and then 
through a fourth and fifth turn ( turns 5 and 6 ) on one side of 
the substrate and then through a sixth and seventh turn ( turns 
7 and 8 ) on the opposite side of the substrate and then 
through an eighth and ninth turn ( turns 9 and 10 ) on the one 
side of the substrate and then through at least a tenth turn 
( turn 11 ) on the opposite side of the substrate . It is further 
noted that in an exemplary embodiment , the conductor is 
configured such that an electrical path extends through the 
tenth turn and then through an eleventh turn ( not shown ) on 
the opposite side of the substrate . Alternatively or in addition 
to this , in an exemplary embodiment , the conductor is 
configured such that an electrical path extends through a turn 
prior to the first turn ( e.g. , turn 1 ) on the one side of the 
substrate . 
[ 0106 ] It is noted that in an alternate embodiment , the 
weave path can begin on the bottom as opposed to on the top 
of the PCB 1550 and end on the top as opposed to the bottom 
of the PCB 1550. Alternatively , the weave path can begin on 
the top or begin on the bottom and end of the bottom . 
[ 0107 ] With reference to FIG . 5 , in an exemplary embodi 
ment , it can be seen that at the beginning of the coil or 
location proximate the beginning of the coil , a contiguous 
electrical path of the conductor 1574 subtends an angle 
totaling almost 720º on a first level of the coil ( here , the level 
of that of FIG . 5 ) . That is , starting at the location where the 
conductor bends to begin the first turn ( turn 1 ) , the coil 
subtends a bit less than 360 degrees , and then juts out to the 
second track to begin the second turn ( turn 2 ) and then 
subtends a bit less than 360 ° from the location where the 

conductor juts out to the second track , and then ends ( where 
via 1523 then extends the electrical path to the loops beneath 
the level of that depicted in FIG . 15 , the turns on the other 
side of the substrate ) . In totality , the conductor / electrical 
path subtends an angle almost 720º on the first layer / same 
layer . This is as opposed to an exemplary embodiment 
where , for example , after subtending the slightly less than 
360 ° , the conductor ended at a via where the electrical path 
extended from the first level to the second level ( the other 
side of the substrate ) . Such would thus only establish an 
electrical path that contiguously extends an angle less than 
360 ° . 
[ 0108 ] It is also noted that the aforementioned feature with 
respect to the path subtending an angle totaling almost 720º 
can also be the case with respect to the end of the conductor . 
Accordingly , in an exemplary embodiment , with respect to 
at least one of a beginning or an end of the coil or locations 
proximate thereto , a contiguous electrical path of the con 
ductor subtends an angle totaling at least 600 , 610 , 620 , 630 , 
640 , 650 , 660 , 670 , 675 , 680 , 681 , 682 , 683 , 684 , 685 , 686 , 
687 , 688 , 689 , 690 , 691,692 , 693 , 694 , 695 , 696 , 697 , 698 , 
699 , 700 , 701 , 702 , 703 , 704 , 705 , 706 , 707 , 708 , 709 , 710 , 
711 , 712 , 713 , 714 , 715 , 716 , 717 , 718 , 719 or 720 degrees 
on the same level ( and / or no more than one of the afore 
mentioned values ) . 
[ 0109 ] Note that the use of the aforementioned beginnings 
and ends are used simply to explain the weave concept in 
general . The conductive path extends beyond the turns ( to 
and from the component that generates the current ) . Thus , 
the weave is a portion of the conductive path . 
[ 0110 ] It is noted that all of the teachings detailed herein 
with respect to a set of turns on one side of the substrate of 
the PCB corresponds to a set of turns on the opposite side of 
the substrate of the PCB , at least in some embodiments . In 
an exemplary embodiment , respective given turns are sub 
stantially identical ( which includes identical ) to one another . 
In this regard , in an exemplary embodiment , there is an 
inductance communication coil ( or other type of communi 
cation coil , or other types of coil for that matter embodi 
ments can include inductance coils that are not used exclu 
sively for communication , as will be described below ) that 
includes a first turn located on a first side of a printed circuit 
board substrate and a second turn located on a second side 
of the substrate . In an exemplary embodiment , the width of 
the first turn is the same as the width of the second turn at 
least along substantially all of the turns . In an exemplary 
embodiment , the turns are mirror images of one another 
and / or duplicities of one another located on different levels 
of the inductance communication component , save for the 
sections connecting to the leads / feedthroughs ( the portion 
that extends from one side of the substrate to the other side 
of the substrate , sometimes referred to as vias herein ) and / or 
the portions that connect the turn ( s ) to the remaining por 
tions of the circuit ( e.g. , the rest of the receiver stimulator ) . 
In another exemplary embodiment , the turns are a copy that 
has been rotated through 180 degrees about an axis perpen 
dicular to the coil's main axis and passing through the vias 
or other components connecting to the leads / feedthroughs . 
[ 0111 ] In view of the above , in an exemplary embodiment , 
there is an inductance communication coil , comprising a 
first layer including a first plurality of conductive turns 
( turns 1 , 2 , 5 , 6 , 9 , and 10 in FIG . 7 ) and a second layer 
including a second plurality of conductive turns ( turns 3 , 4 , 
7 , 8 , and 11 in FIG . 7 ) separated from the turns of the first 
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layer by a distance ( e.g. , about 0.35 mm- -more on this 
below ) . In this exemplary embodiment , a portion of a 
conductive path ( e.g. , the portion within circle 1720 ) 
extends through the first plurality of conductive turns and 
the second plurality of conductive turns . In an exemplary 
embodiment , the portion of the conductive path begins at an 
outside of a turn ( e.g. , outside of turn 11 ) of the first plurality 
of conductive turns or the second plurality of conductive 
turns and ends at an inside turn ( e.g. , turn 1 ) of the other of 
the first plurality of conductive turns or the second plurality 
of conductive turns . 
[ 0112 ] It is noted that with respect to the phrase " portion 
of a conductive path , ” this does not necessarily mean that the 
entire path of which the portion of the conductive path is a 
part begins and ends as recited . It is only a portion of the 
conductive path that begins and ends as recited . In this 
regard , it is to be noted that in at least some exemplary 
embodiments , the conductive path extends from the com 
ponent that generates the electrical current to generate the 
inductance field to one of the turns ( e.g. turn 1 or turn 11 ) , 
extends through the turns , and then extend from the last turn 
( e.g. , the other of turn 1 or turn 11 ) back to the component 
that generates electrical current . Thus , the conductive path 
begins and ends outside of the turns . It is further noted that 
the beginning and the end of the portion of the conductive 
path need not have definitive beginnings and ends . That is , 
a portion of a conductive path can be an arbitrary portion , 
providing that it meets the aforementioned requirements . 
[ 0113 ] As noted above , vias are utilized to connect the 
turns on the upper layer / tier to turns on the bottom layer / tier . 
FIG . 8 depicts a functional representation of the vias , where , 
as noted above , the numerals after the “ 15 ” correspond to the 
turns that are connected by the vias ( e.g. , via 1523 connects 
turn 2 to turn 3 ) . 
[ 0114 ] Accordingly , in an exemplary embodiment , there is 
an inductance communication coil , comprising a conductor , 
such as conductor 1574 , including a first portion extending 
in a first level ( e.g. , turns 1 , 2 ) and a second portion 
extending in a second level ( e.g. , turns 3 , 4 ) , wherein the 
conductor includes a third portion ( e.g. , turns 5 and 6 ) 
located on a different level than that of the second portion . 
[ 0115 ] As will be understood from the structure of the 
present specification , the use of “ first portion , ” “ first turn , ” 
" second portion , ” “ second turn , ” etc. , are used for account 
ing purposes / for purposes of providing a distinguishing 
name . This does not connote order or primacy unless oth 
erwise noted . This is as opposed to descriptor purposes ( e.g. , 
the turn that comes before others is the first turn - turn 1 ) , 
and thus , for example , the first portion and the first turn does 
not necessarily correspond to turn 1 , etc. Descriptor names 
( e.g. , turn 1 , turn 2 , turn 3 , etc. ) are used as proper nouns 
herein when describing the exact turn . 
[ 0116 ] In this exemplary embodiment , the electrical path 
of the conductor is such that the second portion is located 
between the first portion and the third portion . FIG . 7 depicts 
how this is the case with respect to path 1710. In an 
exemplary embodiment , the level on which the third portion 
is located is the first level , as seen in FIG . 6. In an exemplary 
embodiment , the first , second , and third portions are turns of 
the conductor ( the first portion includes turn 1 and / or turn 2 , 
the second portion includes turn 3 and / or turn 4 , and the third 
portion includes turn 5 and / or turn 6 ) . While the aforemen 
tioned embodiment includes a path where the electrical path 
extends through two turns on a first level and then extends 

to a second level and then extends through two turns and 
then extends to the first level , in an alternate embodiment , 
the electrical path extends through one turn on one level and 
then extends to a second level and then extends through 
another turn and then extends to the first level . Still further , 
a path of extension can have an extension through one turn 
on one level , two turns on another level and then one turn on 
the prior level , etc. Thus , in an exemplary embodiment , the 
second portion can include only one turn . It is noted that the 
terminology “ portion ” does not directly correspond to a turn . 
A portion can include two turns . That said , even in a scenario 
where a portion corresponds to one turn , with respect to the 
aforementioned embodiment where the second portion is 
located on a different level than the first portion and the third 
portion , there can be fourth portion corresponding to a fourth 
turn , wherein the fourth portion is located on the second 
level as well , and the electrical path of the conductor is such 
that the fourth portion is located between the first portion 
and the third portion . 
[ 0117 ] In view of the figures , it is to be understood that in 
an exemplary embodiment , the first portion is a first turn 
( e.g. , turn 2 ) , the second portion is a second turn ( e.g. , turn 
3 ) , and the third portion is a third turn ( e.g. , turn 5 ) , and the 
first turn is an inner turn relative to the third turn . Still 
further , the first turn ( e.g. , turn 2 ) and the third turn ( e.g. , turn 
5 ) are on the same level . 
[ 0118 ] It is further noted that in an alternate embodiment , 
there are more than two levels in which the conductor 
extends . In this regard , FIG . 9 conceptually depicts a cross 
section of a PCB 1950 that includes a first substrate 1999 
and a second substrate 1998 , respectively supporting two 
different layers of conductors . ( One or more substrates could 
be located between these substrates . ) As can be seen , PCB 
1950 includes turns 1 to 21. Electrical path 1910 extends 
from turn 1 in the first level to turn numeral 2. Then , 
electrical path 1910 extends from turn 2 through substrate 
1999 to turn 3. After extending through turn 3 in the second 
layer , electrical path 1910 extends to turn 4 in the third layer . 
After extending through turn 4 in the third layer , electrical 
path 1910 extends through substrate 1998 to turn 5. After 
extending through turn 5 in the fourth layer , electrical path 
extends to turn 6. After extending through turn 6 in the 
fourth layer , electrical path 1910 extends through substrate 
1998 to turn 7 , and so on , following path numeral 1910 until 
reaching turn 21 , and then extending to the source or sink of 
the current . 
[ 0119 ] It is noted that in some alternate embodiments , the 
electrical path can extend in a different pattern ( e.g. , from 
level 1 to level 3 to level 2 to level 4 ; from level 1 to level 
4 to level 2 to level 3 ; from level 2 to level 1 to level 3 to 
level 4 ; from level 4 to level 1 to level 3 to level 2 , etc. ) . Note 
further that while the embodiment depicted in FIG . 9 depicts 
the path extending in a pattern that repeats itself ( layer 1 to 
layer 2 to layer 3 to layer 4 to layer 3 , to layer 2 to layer 1 , 
etc. ) , in some alternate embodiments , the conductive path 
does not extend in a repeating pattern ( it extends in a 
non - repeating pattern ) . 
[ 0120 ] It is noted that in at least some exemplary embodi 
ments , the electrical path of the turns / tracks extend in only 
two different levels and no more than two different levels . 
[ 0121 ] Thus , in an exemplary embodiment , with respect to 
the aforementioned embodiment having a conductor having 
a first portion , a second portion , and a third portion , where 
the respective portions are located on different levels , the 
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level on which the third portion is located is a level different 
from the first level and the second level , where the first 
portion is located on the first level and the second portion is 
located on the second level . In more basic terms , there is a 
substrate ( e.g. , substrate 1652 ) that has a first side and a 
second side ( e.g. , with respect to FIG . 6 , the top side of 
substrate 1652 and the bottom side of substrate 1652 ) , where 
the substrate supports a conductor that includes a first turn 
on a first side ( e.g. , turn 2 on the top side ) and a second turn 
on a second side ( e.g. , turn 3 on the bottom side ) , where the 
conductor extends into the substrate after completing one or 
more turns . Still further , in an exemplary embodiment , the 
conductor can include a third turn ( e.g. , turn 5 on the top 
side ) . In an exemplary embodiment , an “ alternation cycle ” 
of the exemplary conductor extends from the first turn 
through the second turn to the third turn , as seen in FIG . 7 , 
where the alternation cycle takes the conductive path from 
one the first level to another level and then back to the first 
level ( there might be additional levels between the first level 
and returning back to the first level . Note further that the 
alternation cycle of the cycled conductor can extend from 
the first turn ( turn 2 ) through the second turn ( turn 3 ) and 
fourth turn ( e.g. , turn 4 ) to the third turn ( turn 5 ) . Because 
the conductor alternates in a cyclic manner into the substrate 
1652 via a plurality of alternation cycles , the conductor can 
be considered to be weaved / woven into the substrate 1652 . 
In an exemplary embodiment , the conductor alternatingly 
cycles through the substrate for more than one complete 
cycle . By way of example only and not by way of limitation , 
the conductor can extend on the first level , and then to the 
second level , and then extend back up to the first level and 
then extend to the second level , thus representing basically 
one and a half cycles , and thus more than one complete 
cycle . 
[ 0122 ] As can be seen from FIGS . 5-9 , the turns of the 
conductor are aligned with one another in the vertical 
direction ( i.e. , with location along axis 1699 ) . Thus , in an 
exemplary embodiment , the aforementioned first , second , 
and third portions of the conductor are turns of the conduc 
tor , and the first , second , and third portions ( or additional 
portions ( turns ) ) are aligned with each other about an axis of 
rotation ( axis 1699 ) over at least about 300 degrees of 
subtended angle of the turns . In an exemplary embodiment , 
the various portions are aligned with each other over at least 
about 310 , 320 , 330 , 340 , 350 , or 360 degrees or any value 
or range of values therebetween in 1 ° increments ( e.g. , about 
12 ° , about 347 ° , about 303 degrees to about 355 ° , etc. ) . 
[ 0123 ] It is further noted that some exemplary embodi 
ments can be considered to utilize a conductor that is cycled 
into a substrate . By way of example , with reference to FIG . 
7 , the portion of the conductive path 1710 located within the 
circle 1720 is an alternation cycle in that the path goes down 
into the substrate , extends a distance along the second level , 
and then extends up into the substrate . That said , an alter 
nation cycle can also correspond to a portion of the path that 
goes up into the substrate , extends along the first level , and 
then extend down into the substrate . 

( 0124 ] Again with respect to FIG . 8 , vias are utilized to 
place a portion of the conductor located on one level into 
electrical communication with a portion of the conductor 
located on another level . In this regard , a given alternation 
cycle can include two vias that extend through the substrate . 
In an exemplary embodiment , each of the vias of a given 

alternation cycle connect a turn on one side of the substrate 
with a turn on another side of the substrate . 
[ 0125 ] At least some embodiments are configured such 
that the resulting inductance coil has a factor that has 
utilitarian value . In an exemplary embodiment , there is an 
inductance communication coil , comprising a coiled con 
ductor including at least two turns on a first layer and at least 
two turns on a second layer different from the first layer . In 
an exemplary embodiment , the number of turns on the first 
layer correspond to 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , or 10 turns or more . 
In an exemplary embodiment , the number of turns on the 
second layer corresponds to 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , or 10 turns 
or more ( the same number of turns can be on both ( or all ) 
layers or the number of turns can be different on one or more 
layers ) . A maximum outer diameter of the outermost turn 
( turns 10 and 11 in the exemplary embodiments of FIGS . 
5-8 ) of the given turn ( or any of the aforementioned number 
of turns ) is about 20 mm , 21 mm , 22 mm , 23 mm , 24 mm , 
25 mm , 26 mm , 27 mm , 28 mm , 29 mm , 30 mm , 31 mm , 32 
mm , 33 mm , 34 mm , 35 mm , 36 mm , 37 mm , 38 mm , 39 
mm , or about 40 mm , or any value or range of values 
therebetween in about 0.1 mm increments . Further , the 
coiled conductor is of a configuration where a bare winding 
thereof , when subjected to an electrical current having a 
frequency of about 5 MHz , having one of the aforemen 
tioned number of turns within one of the aforementioned 
diameters , has a Q factor of one of at least 70 , at least 71 , 
at least 72 , at least 73 , at least 74 , at least 75 , at least 76 , at 
least 77 , at least 78 , at least 79 , or at least 80 or more . 
[ 0126 ] By “ bare winding , ” it is meant that all other com 
ponents of the inductance communication component are 
not present , such as the magnet , EMI shielding , etc. Such 
can be determined by way of example and not by way of 
limitation , by computer models , stimulations , or by holding 
the windings in space using materials that effectively do not 
impact the Q value . 
[ 0127 ] It is noted that in at least some exemplary embodi 
ments , the teachings detailed herein can have utilitarian 
value with respect to reducing electromagnetic interference 
( EMI ) resulting from the use of the inductance coil . In some 
embodiments , because the “ higher numbered ” turns are kept 
away from the “ lower numbered ” turns , as opposed to 
implementations where the turns progress from the inside 
( outside ) sequentially on one side , and then progress from 
the outside ( or inside ) on the other side ( i.e. , no weave , such 
as the arrangement used to generate the data of FIG . 12 
detailed below ) , parasitic capacitance and / or electric field 
strength that would exist , all other things being equal ( width , 
thickness length of conductor , distance between tiers , mate 
rial , current source and frequency , substrate makeup , same 
EMI shielding , same proximity to other components ( e.g. , 
the BTE ) , etc. ) is reduced relative to that which is the case 
in the implementations where the higher numbered turns are 
not kept away from the lower numbered turns . In an exem 
plary embodiment , the overall reduction ( i.e. , for the entire 
inductance coil ) is about 1 % , 2 % , 3 % , 4 % , 5 % , 6 % , 7 % , 8 % , 
9 % , 10 % , 11 % , 12 % , 13 % , 14 % , 15 % , 16 % , 17 % , 18 % , 
19 % , 20 % , 21 % , 22 % , 23 % , 24 % , 25 % , or more . 
[ 0128 ] Indeed , in an exemplary embodiment , there is an 
inductance coil where the Q value is at least more than about 
1 % , 2 % , 3 % , 4 % , 5 % , 6 % , 7 % , 8 % , 9 % , 10 % , 11 % , 12 % , 
13 % , 14 % , 15 % , 16 % , 17 % , 18 % , 19 % , 20 % , or more than 
that which would exist , all other things being equal ( width , 
thickness length of conductor , distance between tiers , mate 
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rial , current source and frequency , substrate makeup , same 
EMI shielding , same proximity to other components ( e.g. , 
the BTE ) , etc. ) relative to that which is the case in the 
implementations where the higher numbered turns are not 
kept away from the lower numbered turns ( i.e. , no weave ) . 
That is , if the only difference was the presence of the weave , 
the above differences would be present . 
[ 0129 ] FIG . 10 presents an exemplary flowchart 10000 for 
an exemplary method according to an exemplary embodi 
ment . Method 10000 includes method action 10010 , which 
entails transcutaneously transmitting , using a first coiled 
inductance antenna ( e.g. , external coil 130 of FIG . 1A , 
corresponding to an embodiment detailed herein or a varia 
tion thereof ) located outside the skin of the recipient ( e.g. , 
located above a mastoid bone of the recipient ) , an induc 
tance signal to an implanted second coiled inductance 
antenna ( e.g. , located above the mastoid bone of the recipi 
ent ) . This can be executed with any of the inductance coils 
detailed herein or variations thereof . Method 10000 further 
includes method action 10020 , which entails at least one of 
recharging an implanted battery or powering an implanted 
functional component based on a signal from the second 
coiled inductance antenna , the second signal being gener 
ated by the inductance signal . In an exemplary embodiment , 
this implanted battery is the implanted battery noted above 
with respect to the implanted component 100 of system 10 
detailed above . In an exemplary embodiment , the functional 
component could be a receiver stimulator of the implanted 
component 100. The functional component could be any 
implanted component that requires power to function . It is 
noted that in an exemplary embodiment , method actions 
10010 and 10020 can be executed automatically . 
[ 0130 ] In this exemplary embodiment , the first coiled 
inductance antenna includes a first tier containing conduc 
tive turns and a second tier containing conductive turns 
located above the first tier , such as by way of example only 
and not by way limitation , that which results from imple 
menting the embodiment of FIG . 5 detailed above . Still 
further , any electric field located at any location directly 
between the first tier and the second tier at the middle 
distance between the first tier and the second tier has a value 
of no more than about 4x10 % V / m , when the coil is energized 
at about 1 amp , at a frequency of about 5 MHz , having , 
dimensions corresponding to those detailed herein . 
[ 0131 ] By “ directly between ” it is meant that the location 
is within the footprint of the turns ( e.g. , location L161 in 
FIG . 6 as opposed to L162 ) . By “ the middle distance 
between the first tier and the second tier , " it is meant that the 
location is half way between the two tiers ( L161 as opposed 
to L163 , again with reference to FIG . 6 ) . That said , in an 
alternate embodiment , any electric field located at any 
location directly between the first tier and the second tier 
within a range of about 50 % of the distance from one of the 
turns on the first tier to another of the turns on the second tier 
centered on either side of the middle location ( i.e. , 1 / 4th the 
total distance between the two tiers ( closest facing surfaces 
of the turns ) on either side of the middle location ) , with the 
above - noted control variables ( amperage , frequency , dimen 
sions , etc. ) has a value of no more than about 4x105 V / m . 
That said , in an alternate embodiment , any electric field 
located at any location directly between the first tier and the 
second tier within a range of about 60 % of the distance from 
one of the turns on the first tier to another of the turns on the 
second tier centered on either side of the middle location 

( i.e. , 30 % the total distance between the two tiers ( closest 
facing surfaces of the turns ) on either side of the middle 
location ) with the above - noted control variables ( amperage , 
frequency , dimensions , etc. ) has a value of no more than 
about 4x105 V / m . That said , in an alternate embodiment , any 
electric field located at any location directly between the first 
tier and the second tier within a range of about 70 % of the 
distance from one of the turns on the first tier to another of 
the turns centered on the second tier on either side of the 
middle location ( .e . , 35 % the total distance between the two 
tiers ( closest facing surfaces of the turns ) on either side of 
the middle location ) with the above - noted control variables 
( amperage , frequency , dimensions , etc. ) has a value of no 
more than about 4x105 V / m . That said , in an alternate 
embodiment , any electric field located at any location 
directly between the first tier and the second tier within a 
range of about 80 % of the distance from one of the turns 
centered on the first tier to another of the turns on the second 
tier on either side of the middle location ( i.e. , 40 % the total 
distance between the two tiers ( closest facing surfaces of the 
turns ) on either side of the middle location ) with the above 
noted control variables ( amperage , frequency , dimensions , 
etc. ) has a value of no more than about 4x105 V / m . That 
said , in an alternate embodiment , any electric field located at 
any location directly between the first tier and the second tier 
within a range of about 40 % of the distance from one of the 
turns on the first tier to another of the turns on the second tier 
centered on either side of the middle location ( i.e. , 20 % the 
total distance between the two tiers ( closest facing surfaces 
of the turns ) on either side of the middle location ) with the 
above - noted control variables ( amperage , frequency , dimen 
sions , etc. ) has a value of no more than about 4x105 V / m . 
[ 0132 ] It is noted that the aforementioned features are the 
case for all of the locations directly between the turns ( i.e. , 
every turn , not just some of the turns ) . It is further noted that 
the aforementioned electric field values can be instead no 
more than about 3.9 , 3.8 , 3.7 , 3.6 , 3.5 , 3.4 , 3.3 , 3.2 , 3.1 , 3.0 , 
2.9 , 2.8 , 2.7 , 2.6 , 2.5 , 2.4 , 2.3 , 2.2 , 2.1 , 2.0 , 1.9 , 1.8 , 1.7 , 1.6 , 
1.5 , 1.4 , 1.3 , 1.2 , 1.1 , or 1.0x10 V / m or even lower ( e.g. , see 
FIG . 11A ) with the above - noted control variables ( amper 
age , frequency , dimensions , etc. ) . 
[ 0133 ] Briefly , it is noted that in an exemplary embodi 
ment , the distance 169 from one turn to the other / closest 
turns ( with respect to different turns in different tiers , as 
opposed to different turns on the same tier ) is about 0.35 
mm / no greater than about 0.35 mm . In an exemplary 
embodiment , 169 is about / no greater than about 0.15 mm , 
0.16 mm , 0.17 mm , 0.18 mm , 0.19 mm , 0.2 mm , 0.21 mm , 
0.22 mm , 0.23 mm , 0.24 mm , 0.25 mm , 0.26 mm , 
0.28 mm , 0.29 mm , 0.3 mm , 0.31 mm , 0.32 mm , 0.33 mm , 
0.34 mm , 0.35 mm , 0.36 mm , 0.37 mm , 0.38 mm , 
0.40 mm , 0.41 mm , 0.42 mm , 0.43 mm , 0.44 mm , 0.45 mm , 
0.46 mm , 0.47 mm , 0.48 mm , 0.49 mm , 0.50 mm , 0.51 mm , 
0.52 mm , 0.53 mm , 0.54 mm , 0.55 mm , 0.56 mm , 
0.58 mm , 0.59 mm , 0.60 mm , 0.61 mm , 0.62 mm , 0.63 mm , 
0.64 mm or 0.65 mm or more or less or any value or range 
of values therebetween in about 0.001 mm increments . Thus , 
in an exemplary embodiment , the minimum distance 
between turns of the first tier and turns of the second tier is 
no greater than about 0.6 mm . 
[ 0134 ] FIG . 11A depicts an exemplary electric field plot 
depicting the electric field in V / m ( values on bar on the right 
are given in values of < 10 % , starting from 0 to 5 in 0.5 
increments ) for locations between the two tiers of turns ( and 

0.27 mm , 

0.39 mm , 

0.57 mm , 
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other areas as well ) , where the values on the left are given 
in values of x10-3 m ( in 0.2x10-3 m increments ) . The Y axis 
details distance in meters from the center ( middle distance ) 
of the two tiers , and the X axis details distance in meters 
from the center of rotation ( e.g. , axis 1699 ) of the turns . In 
this exemplary embodiment , the current applied to the 
exemplary inductance coil was at a frequency of 5.0 MHz . 
Moreover , FIG . 11B depicts an exemplary graph of coil 
voltage vs. frequency for an exemplary embodiment asso 
ciated with the plot of FIG . 11A . In an exemplary embodi 
ment , the values present in FIG . 11A are scaled to the data 
presented in FIG . 11B , where the data for FIG . 11A was 
developed for the resulting coil voltage at a frequency of 5 
MHz ( 2.3V ) . 
[ 0135 ] In an exemplary embodiment , the coiled induc 
tance antenna having the aforementioned electric field val 
ues is of a configuration where a bare winding thereof , when 
subjected to an electrical current having a frequency of 5 
MHz , has a Q factor of at least 50 , 51 , 52 , 53 , 54 , 55 , 56 , 57 , 
58 , 59 , 60 , 61 , 62 , 63 , 64 , 65 , 66 , 67 , 68 , 69 , 70 , 71 , 72 , 73 , 
74 , 75 , 76 , 77 , 78 , 79 , or 80. Indeed , it is noted that in at least 
some exemplary embodiments , the aforementioned electric 
field values are for a bare winding having the control 
variables detailed herein . 
[ 0136 ] With respect to the graph of FIG . 11A , the highest 
value obtained at the aforementioned control values was 
6.74x10 % V / m , and the lowest value was 4.74 V / m . 
[ 0137 ] FIG . 12A depicts an electric field resulting from an 
inductance coil that utilizes a configuration where the con 
ductor is such that an electrical path extends through turns 
outwardly ( or inwardly ) on one layer / tier , and then extends 
inwardly ( or outwardly ) on another layer / tier ( as opposed to 
having the weave / cycling configuration ) for the exact same 
application of current to the conductor as that resulting in the 
field of FIG . 11A . That is , other than the fact that the 
inductance coil of FIG . 12A does not utilize the weave / 
cycling of the inductance coil of FIG . 11A , the inductance 
coil of FIG . 12A is the same and used in the same way . As 
can be seen , the embodiment of FIG . 5 ( FIG . 11A ) is 
different than the embodiment of FIG . 12A , all other things 
being equal . With respect to the graph of FIG . 12A , the 
highest value obtained at the aforementioned control values 
was 2.67x106 V / m , and the lowest value was 3.79 V / m . 
Thus , the differences between the highest values of the field 
strengths for the two different coils represented by FIGS . 
11A and 12A , all other things being equal , was almost an 
order of magnitude different . Moreover , FIG . 12B depicts an 
exemplary graph of coil voltage vs. frequency for an exem 
plary embodiment associated with the plot of FIG . 11A . In 
an exemplary embodiment , the values present in FIG . 12A 
are scaled to the data presented in FIG . 12B , where the data 
for FIG . 12A was developed for the resulting coil voltage at 
a frequency of 5 MHz ( 2.57V ) . ( It is noted that while the 
dielectric properties of the materials around the turns ( sub 
strate , air , etc. ) affect the electric field level , because the 
differences between FIGS . 11A and 12A are limited to those 
detailed above ( e.g. , these features are the same for both 
coils ) , these do not impact the results . ) 
[ 0138 ] FIG . 13 depicts an exemplary flowchart 13000 for 
an exemplary method according to an exemplary embodi 
ment . Method 13000 includes method action 13010 , which 
entails capturing an ambient sound with a microphone . In an 
exemplary embodiment , this method action is executed 
using the cochlear implant system 10 detailed above , where 

the microphone is either implanted in the recipient or is 
external to the recipient ( e.g . , the totally implantable hearing 
prosthesis is utilizing an external microphone ) . Method 
13000 further includes method action 13020 , which entails 
converting the captured ambient sound to a first signal . In at 
least some exemplary embodiments , this first signal corre 
sponds to the output of the aforementioned microphone . 
[ 0139 ] Method 13000 also includes method action 1330 , 
which entails transcutaneously transmitting , using a first 
coiled inductance antenna located outside the skin of the 
recipient , such as over a mastoid bone of the recipient ( e.g. , 
external coil 130 of FIG . 1A , corresponding to an embodi 
ment detailed herein or a variation thereof ) an inductance 
signal based on the first signal to an implanted second coiled 
inductance antenna . Thereafter , method action 13040 is 
executed , which entails evoking a hearing percept based on 
a signal from the second coiled inductance antenna , the 
second signal being generated by the inductance signal . It is 
noted that in an exemplary embodiment , method actions 
13010 , 13020 , 13030 and 13040 can be executed automati 
cally . 
[ 0140 ] In this exemplary embodiment , the first coiled 
inductance antenna includes a first tier containing conduc 
tive turns and a second tier containing conductive turns 
located above the first tier , such as by way of example only 
and not by way limitation , that which results from imple 
menting the embodiment of FIG . 5 detailed above . Still 
further , any electric field located at any location directly 
between the first tier and the second tier at the middle 
distance between the first tier and the second tier ( or any of 
the other locations detailed above ) has a value of no more 
than about 4x10 % V / m ( or no more than any of the other 
values noted above . 
[ 0141 ] It is noted that in an exemplary embodiment , 
method 10000 can be executed using the same system 10 as 
that used to execute method 13000. Indeed , method 10000 
can be executed after method 13000 , and method 13000 can 
be executed after method 10000 . 
[ 0142 ] It is further noted that in an exemplary embodi 
ment , there is an inductance communication coil , such as a 
coil configured to transcutaneously communicate with an 
implanted inductance communication coil that is in signal 
communication with a stimulator unit of an implantable 
medical device , where the implanted inductance coil is 
located above the mastoid bone of the recipient , having a 
coiled conductor including at least three turns on a first layer , 
wherein a maximum outer diameter of the outermost turn of 
the at least three turns is about 30 mm , and the coiled 
conductor is of a configuration where a bare winding 
thereof , when subjected to an electrical current having a 
frequency of about 5 MHz , at about 1 amp , has a resulting 
magnetic field corresponding to any of those detailed herein . 
In this regard , in an exemplary embodiment , the inductance 
communication coil has any one of the configurations ( e.g. , 
dimensions ) detailed herein . In an exemplary embodiment , 
the coil has at least 4 turns , at least 5 turns , at least 6 turns , 
at least 7 turns , at least 8 turns , at least I turns or at least 10 
turns within any of the aforementioned diameters detailed 
herein , on one or both sides of a given substrate . 
[ 0143 ] In view of the above , in an exemplary embodiment , 
there is a method , comprising transcutaneously transmitting , 
using a first coiled inductance antenna located above a 
mastoid bone of the recipient , an inductance signal to an 
implanted second coiled inductance antenna , and at least one 
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of recharging an implanted battery or powering an implanted 
functional component based on a second signal from the 
second coiled inductance antenna , the second signal being 
generated by the inductance signal , wherein the first coiled 
inductance antenna includes a first tier containing conduc 
tive turns and a second tier containing conductive turns 
located above the first tier , and any electric field located at 
any location between the first tier and the second tier at the 
middle distance between the first tier and the second tier has 
a value of no more than about 4x10 % V / m . In an exemplary 
embodiment of this method , the minimum distance between 
turns of the first tier and turns of the second tier is no greater 
than about 0.5 mm . In an exemplary embodiment of this 
method , the coiled inductance antenna is of a configuration 
where a bare winding thereof , when subjected to an elec 
trical current having a frequency of about 5 MHz , has a Q 
factor of at least 60. In an exemplary embodiment of this 
method , a distance between turns of the first tier and turns 
of the second tier is no greater than about 0.4 mm . In an 
exemplary embodiment of this method , a distance between 
turns of the first tier and turns of the second tier is no greater 
than about 0.35 mm . In an exemplary embodiment of this 
method , any electric field located at any location between 
the first tier and the second tier at the middle distance 
between the first tier and the second tier has a value of no 
more than about 3x10 % V / m . In an exemplary embodiment 
of this method , any electric field located at any location 
between the first tier and the second tier at the middle 
distance between the first tier and the second tier has a value 
of no more than about 2x105 V / m . Still further , in an 
exemplary embodiment of this method , any electric field 
located at any location between the first tier and the second 
tier at the middle distance between the first tier and the 
second tier has a value of no more than about 1.5x105 V / m . 
[ 0144 ] In an exemplary embodiment , there is a commu 
nication coil , comprising a first layer including a first 
plurality of conductive turns , and a second layer including a 
second plurality of conductive turns separated from the turns 
of the first layer by a distance , wherein a portion of a 
conductive path extends through the first plurality of con 
ductive turns and the second plurality of conductive turns , 
the portion of the conductive path beginning at an outside of 
a turn of the first plurality of conductive turns or the second 
plurality of conductive turns and ending at an inside turn of 
the first plurality of conductive turns or the second plurality 
of conductive turns . 
[ 0145 ] While the above has been presented most often in 
terms of a communication coil in general , and an inductance 
communication coil in particular , embodiments include a 
coil that is utilized in data transfer / communication and 
power transfer / communication systems and / or in electronic 
components . In an exemplary embodiment , wireless power 
transfer systems can utilize one or more or all of the 
teachings detailed herein . Accordingly , any disclosure of a 
coil detailed herein and / or features associated therewith 
corresponds to a disclosure of power transfer system utiliz 
ing such coil and / or having such features . Note further that 
in some embodiments , power transfer capabilities and data 
communication capability is combined in one system . In an 
exemplary embodiment , the coil is used for both . ( Note that 
the term communication can encompass both data and 
power communication . ) In an exemplary embodiment , the 
teachings detailed herein can be utilized to transfer power 
over relatively larger distances than that which would be the 

case with other , pre - existing technologies . By way of 
example only and not by way limitation , in an exemplary 
embodiment , owing to the relatively high Q values which 
can be achieved by at least some exemplary embodiments of 
the teachings detailed herein , this can enable power to be 
transferred over larger distances relative to that which would 
be the case utilizing technologies that do not provide the Q 
values as can be achieved with the teachings detailed herein . 
By way of example only and not by way of limitation , all 
other things being equal , a given amount of energy transfer 
in a given unit time a distance that is at least about 20 % , 
30 % , 40 % , 50 % , 60 % , 70 % , 80 % , 90 % or 100 % or more 
greater than the distance of transfer for a coil not using one 
or more of the teachings detailed herein , all other things 
being equal . 
[ 0146 ] By way of example only and not by way of 
limitation , the teachings detailed herein can be utilized with 
the REZENCETM power transfer system ( e.g. , systems uti 
lizing the REZENCETM standard for power transfer ) and / or 
the QITM power transfer system ( e.g. , systems utilizing the 
QITM standard for power transfer ) . Still further , in an exem 
plary embodiment , the teachings detailed herein can be 
utilized to alleviate the deleterious effects associated with 
relatively poorly aligned coils when such coils are utilized 
for power transfer . In this regard , in an exemplary embodi 
ment , because of the relatively high Q values that can be 
obtained , power transfer can be executed utilizing coils that 
are misaligned more than that which would otherwise might 
be the case for a given amount of power transfer within a 
given period of time . In an exemplary embodiment , the 
amount of misalignment that can be incurred while achiev 
ing the same amount of energy transfer within a given unit 
time , all other things being equal , with respect to existing 
coils not utilizing the teachings detailed herein , can be 
greater ( again all of the things being equal ) . 
[ 0147 ] It is noted that in at least some exemplary embodi 
ments of the teachings detailed herein , in an exemplary 
embodiment , other than the beginning and end of the con 
ductive path , the path does not cross itself on a given level . 
Still further , in an exemplary embodiment , other than the 
beginning and end of the conductive path , when the path 
does cross itself , it crosses itself only where the path 
subtends an angle of at least about 10 , 15 , 20 , 25 , 30 , 35 , 40 , 
45 , 50 , 55 or 60 degrees or more or any value or range of 
values therebetween in 1 ° increments at another level and 
remains on that level over the subtended angle . Still further , 
in an exemplary embodiment , other than the beginning and 
end of the conductive path , when the path does cross itself , 
it crosses itself only where the path is located on an opposite 
side of the substrate ( as opposed to the middle of the 
substrate ) . That is , in an exemplary embodiment , any loca 
tions where the paths cross each other looking downward 
on the plane of the conductor ( e.g. , the plane of FIG . 5 ) are 
such that the “ crossings ” occur on opposite sides of the 
substrate . 

[ 0148 ] It is also noted that in at least some exemplary 
embodiments where paths cross each other , or at least 
otherwise overlap , again , with respect to looking downward 
on the plane of the conductor , the overlap of the portions of 
the conductor ( partial or total overlap ) subtends an angle 
greater than at least about 10 , 15 , 20 , 25 , 30 , 35 , 40 , 45 , 50 , 
55 or 60 degrees or more or any value or range of values 
therebetween in 1 ° increments . 
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[ 0149 ] Still further , it is noted that in an exemplary 
embodiment , repeaters , including passive repeaters , can be 
utilized in power transfer systems utilizing some or all of the 
teachings detailed herein . Thus , embodiments include power 
transfer systems that utilize passive repeaters ( or other types 
of repeaters ) including one or more of the teachings detailed 
herein . 
[ 0150 ] At least some exemplary embodiments of the 
teachings detailed herein can be utilized in RF ( Radio 
Frequency ) circuits , including but not limited to those that 
are semiconductor - based and / or chip based . By way of 
example only and not by way of limitation , in at least some 
exemplary embodiments , there are silicon chips that utilize 
some or all of the teachings detailed herein , and in some 
embodiments , these chips are utilized as RF circuits . Such 
exemplary embodiments can include RF circuits that are 
utilized for high frequencies ( e.g. , above 1 GHz , 1.5 GHz , 2 
GHz , 2.4 GHz , 3 GHz , etc. ) . Note further , in at least some 
exemplary embodiments , chip inductors can incorporate the 
teachings detailed herein and / or variations thereof . 
[ 0151 ] In some exemplary embodiments , the teachings 
detailed herein and / or variations thereof can be utilized with 
respect to wirelessly charging consumer handheld products , 
such as cell phones , smart phones , etc. In some exemplary 
embodiments , the teachings detailed herein and / or variations 
thereof can utilize with respect to wirelessly charging 
devices such as laptop computers , portable entertainment 
systems ( e.g. , dedicated gaming devices , etc. ) , large pads 
( e.g. , pads with 7x12 inch screens ) , etc. Still further , in some 
exemplary embodiments , the teachings detailed herein and / 
or variations thereof can be applied to wirelessly charging 
large devices such as , by way of example only and not by 
way limitation , electric vehicles , unmanned aerial vehicles , 
robots , etc. Any application of the teachings detailed herein 
that can have utilitarian value can be practiced in some 
embodiments . 
[ 0152 ] It is further noted that in at least some exemplary 
embodiments , the teachings detailed herein can be utilized 
for RFID systems . 
[ 0153 ] Corollary to the above is that the teachings detailed 
herein and / or variations thereof can be applicable to tech 
nologies outside of the medical device arena . In at least 
some exemplary embodiments , the teachings detailed herein 
and / or variations thereof can be utilized in technology that 
utilizes magnetic induction and / or magnetic resonance ( at 
least those areas of these technologies that utilize a coil ) . 
Still further , some embodiments include inductors and / or 
transformers that utilize the teachings detailed herein . In an 
exemplary embodiment , some inductors and / or transformers 
are constructed utilizing PCB traces and planar cores that go 
through the PCB . In an exemplary embodiment , the traces 
and / or other components of these inductors and / or trans 
formers are constructed according to the teachings detailed 
herein , at least in part . In at least some exemplary embodi 
ments , such constructions result in lower resistances of the 
windings relative to that which would be the case without 
utilizing the teachings detailed herein , all other things being 
equal . In an exemplary embodiment , the overall resistance 
of the system is reduced by more than 1 % , 2 % , 3 % , 4 % , 5 % , 
7 % , 10 % , 12 % , 15 % , 20 % , 25 % , 30 % , 35 % , 40 % , 45 % , 
50 % , 60 % , 65 % , 70 % or more or any value or range of 
values therebetween in 0.1 % increments . 
[ 0154 ] In an exemplary embodiment , there is a coil , com 
prising a conductor including a first portion extending in a 

first level and a second portion extending in a second level , 
wherein the conductor includes a third portion located on a 
different level than that of the second portion , wherein an 
electrical path of the conductor is such that the second 
portion is located between the first portion and the third 
portion . In an exemplary embodiment , there is a coil is 
described and / or below , wherein at least one of : 

[ 0155 ] ( i ) the level on which the third portion is located 
is the first level , and the conductor includes a fourth 
portion extending in the first level , wherein an electri 
cal path of the conductor is such that the fourth portion 
is located after the first portion , the second portion and 
the third portion , and a fifth portion is located between 
the third portion and the fourth portion , and the fifth 
portion is located on the second level ; or 

[ 0156 ] ( ii ) with respect to at least one of a beginning or 
an end of a coil , a contiguous electrical path of the 
conductor subtends an angle totaling at least 600 
degrees on a same level . 

[ 0157 ] In an exemplary embodiment , there is a coil as 
described above and / or below , wherein the level on which 
the third portion is located is the first level . In an exemplary 
embodiment , there is a coil as described above and / or below , 
wherein the first , second and third portions are turns of the 
conductor . In an exemplary embodiment , there is a coil as 
described above and / or below , wherein the level on which 
the third portion is located is the first level . In an exemplary 
embodiment , there is a coil as described above and / or below , 
wherein the level on which the third portion is located is a 
level different from the first level and the second level . 
[ 0158 ] In an exemplary embodiment , there is an induc 
tance communication coil , comprising , a conductor ; and a 
substrate , wherein the conductor alternatingly cycles 
through the substrate . In an exemplary embodiment , there is 
a coil as described above and / or below , wherein the con 
ductor alternatingly cycles through the substrate for more 
than one complete cycle . In an exemplary embodiment , 
there is an inductance communication coil as described 
above and / or below , wherein the conductor is configured 
such that electrical path extends through a first turn on 
one side of the substrate and then through a second and third 
turn on an opposite side of the substrate and then through a 
fourth and fifth turn on the one side of the substrate and then 
through a sixth and seventh turn on the opposite side of the 
substrate and then through an eighth and ninth turn on the 
one side of the substrate and then through at least a tenth turn 
on the opposite side of the substrate . In an exemplary 
embodiment , there is an inductance communication coil as 
described above and / or below , wherein the conductor is 
configured such that an electrical path extends through the 
tenth turn and then through an eleventh turn on the opposite 
side of the substrate . 
[ 0159 ] In an exemplary embodiment , there is an induc 
tance transcutaneous communication coil , comprising : a 
coiled conductor including at least three turns on a first tier 
and a plurality of turns on a second tier different from the 
first tier , wherein a maximum outer diameter of the outer 
most turn of the at least three turns is about 30 mm , and the 
coiled conductor is of a configuration where a bare winding 
thereof , when subjected to an electrical current having a 
frequency of 5 MHz and a current of one amp is such that 
any electric field located at any location between the first tier 
and the second tier at the middle distance between the first 
tier and the second tier has a value of no more than about 
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4x10 % V / m . In an exemplary embodiment , there is an induc 
tance transcutaneous communication coil as described 
above and / or below , wherein any electric field located at any 
location between the first tier and the second tier at the 
middle distance between the first tier and the second tier has 
a value of no more than about 2x10 % V / m . In an exemplary 
embodiment , there is an inductance transcutaneous commu 
nication coil as described above and / or below , wherein any 
electric field located at any location between the first tier and 
the second tier at the middle distance between the first tier 
and the second tier has a value of no more than about 
1.5x105 V / m . In an exemplary embodiment , there is an 
inductance transcutaneous communication coil as described 
above and / or below , wherein the distance between the first 
tier and the second tier is no more than 0.6 mm , and there 
are at least five turns on the first tier and at least five turns 
on the second tier , and wherein the turns are generally 
circular . 
[ 0160 ] It is noted that any method detailed herein also 
corresponds to a disclosure of a device and / or system 
configured to execute one or more or all of the method 
actions detailed herein . It is further noted that any disclosure 
of a device and / or system detailed herein corresponds to a 
method of making and / or using that the device and / or 
system , including a method of using that device according to 
the functionality detailed herein . 
It is noted that any disclosure herein of a coil or an 
inductance coil or an inductance component corresponds to 
a disclosure of an inductance antenna or an inductance 
communication device . That is , any of the teachings detailed 
herein disclosed with respect to an inductance coil also 
corresponds to a disclosure of an inductance antenna or an 
inductance communication device . Any disclosure of an 
inductance antenna and / or an inductance communication 
device corresponds to a disclosure of an inductor or an 
inductor coil or a coil utilized for other purposes . 
[ 0161 ] It is further noted that any disclosure of a device 
and / or system detailed herein also corresponds to a disclo 
sure of otherwise providing that device and / or system . 
[ 0162 ] It is noted that in at least some exemplary embodi 
ments , any feature disclosed herein can be utilized in com 
bination with any other feature disclosed herein , unless 
otherwise specified . Accordingly , exemplary embodiments 
include a medical device including one or more or all of the 
teachings detailed herein , in any combination . 
[ 0163 ] While various embodiments of the present inven 
tion have been described above , it should be understood that 
they have been presented by way of example only , and not 
limitation . It will be apparent to persons skilled in the 
relevant art that various changes in form and detail can be 
made therein without departing from the spirit and scope of 
the invention . 

1. A coil , comprising : 
a conductor including a first portion extending in a first 

level and a second portion extending in a second level , 
wherein the conductor includes a third portion located 
on a different level than that of the second portion , 
wherein an electrical path of the conductor is such that 
the second portion is located between the first portion 
and the third portion , wherein at least one of : 

( i ) the level on which the third portion is located is the first 
level , and the conductor includes a fourth portion 
extending in the first level , wherein an electrical path of 
the conductor is such that the fourth portion is located 

after the first portion , the second portion and the third 
portion , and a fifth portion is located between the third 
portion and the fourth portion , and the fifth portion is 
located on the second level ; or 

( ii ) with respect to at least one of a beginning or an end 
of a coil , a contiguous electrical path of the conductor 
subtends an angle totaling at least 600 degrees on a 
same level , and 

the conductor is made out of copper , and 
the coil is in signal communication with a receiver 

stimulator of a hearing prosthesis . 
2. The coil of claim 1 , wherein : 
the first , second and third portions are turns of the 

conductor . 
3. The coil of claim 1 , further comprising a sixth portion 

corresponding to a fourth turn , wherein the sixth portion is 
located on the second level , and wherein the electrical path 
of the conductor is such that the sixth portion is located 
between the first portion and the third portion . 

4. The coil of claim 1 , wherein : 
the level on which the third portion is located is a level 

different from the first level and the second level . 
5. The coil of claim 1 , wherein : 
the first second and third portions are turns of the 

conductor , and 
the first , second and third portions are aligned with each 

other about an axis of rotation over at least about 300 
degrees of subtended angle of the turns . 

6. The coil of claim 1 , wherein : 
the first portion is a first turn , the second portion is a 

second turn , and the third portion is a third turn ; and 
the first turn is an inner turn relative to the third turn . 
7. The coil of claim 1 , wherein : 
the coil is a communication coil . 
8. The coil of claim 1 , wherein : 
the coil is a power transfer coil . 
9. An inductance communication coil , comprising : 
a conductor , and 
a substrate , wherein 
the conductor alternatingly cycles through the substrate 

for more than one complete cycle . 
10. The inductance communication coil of claim 9 , 

wherein : 
the substrate has a first side and a second side ; and 
the conductor includes a first turn on a first side and a 

second turn on a second side . 
11. The inductance communication coil of claim 9 , 

wherein : 
the substrate has a first side and a second side ; 
the conductor includes a first turn on a first side and a 

second turn on a second side and a third turn on the first 
side ; and 

an alternating cycle of the conductor extends from the first 
turn through the second turn to the third turn . 

12. The inductance communication coil of claim 11 , 
wherein : 

the conductor includes a fourth turn ; and 
an alternating cycle of the conductor extends from the first 

turn through the second turn and fourth turn to the third 
turn . 

13. The inductance communication coil of claim 9 , 
wherein : 

the conductor alternatingly cycles through the substrate 
via a plurality of alternating cycles . 
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14. The inductance communication coil of claim 13 , 
wherein : 

each of the plurality of alternating cycles includes at least 
two vias extending through the substrate . 

15. The inductance communication coil of claim 12 , 
wherein : 

each of the plurality of alternating cycles includes two 
vias extending through the substrate , each via of the 
plurality of alternating cycles connecting a turn on one 
side of the substrate with a turn on another side of the 
substrate . 

16. The inductance communication coil of claim 31 , 
wherein : 

the conductor is configured such that an electrical path 
extends through a first turn on one side of the substrate 
and then through a second and third turn on an opposite 
side of the substrate and then through a fourth and fifth 
turn on the one side of the substrate and then through 
a sixth and seventh turn on the opposite side of the 
substrate and then through an eighth and ninth turn on 
the one side of the substrate and then through at least 
a tenth turn on the opposite side of the substrate . 

17. The inductance communication coil of claim 16 , 
wherein : 

the conductor is configured such that an electrical path 
extends through the tenth turn and then through an 
eleventh turn on the opposite side of the substrate . 

18. An inductance coil , comprising : 
a coiled conductor including at least three turns on a first 

layer and at least three turns on a second layer different 
from the first layer , wherein 

a maximum outer diameter of the outermost turn of the at 
least three turns in both the first layer and the second 
layer is about 30 mm , and 

the coiled conductor is of a configuration where a bare 
winding thereof , when subjected to an electrical current 
having a frequency of 5 MHz , has a Q factor of at least 
70 . 

19. The inductance coil of claim 18 , wherein : 
the coiled conductor is of a configuration where a bare 

winding thereof , when subjected to an electrical current 
having a frequency of 5 MHz , has a Q factor of at least 
71 . 

20-30 . ( canceled ) 


